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(54) STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly stop the rotation of a 
recording medium at the time of changing recording media, etc., and 
also to suppress power consumption at the time of stopping the 
rotation of the recording medium for the purpose of saving the power. 
SOLUTION: When a received command is a high speed stop command, 
reference information 34 is made to be 0, while a close loop signal 35 
is made to be true to turn on a switch 42 by a CPU 33 in a spindle 
servo circuit 12. Consequently, a servo system is operated, and a 
spindle motor 11 is speedily stopped. When the received command is a 
power saving stop command, the close loop signal 35 is made to be 
false to turn off the switch 42 by the CPU 33. Consequently, the 
servo system is opened, and although the spindle motor 1 1 is kept to 
be rotated by inertia, the motor is stopped by friction in due time. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Storage carry out having had the 2nd means for stopping which performs 2nd halt actuation which the 1st 
means for stopping which performs 1st halt actuation which stops rotation of a record medium promptly in the storage 
which performs at least informational record and reproductive one side, and the power consumption which a halt of 
rotation of a record medium takes are stopped [ 2nd ] using the rotating record medium, and stops rotation of a record 
medium as the description. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the storage which performs at least informational record and 

reproductive one side using the rotating record medium. 

[0002] 

[Description of the Prior Art] Before, there is a disk unit using the rotating disk-like record medium as a store which 
performs at least informational record and reproductive one side. Conventionally, at this disk unit, where a power 
source is switched on to equipment the spindle motor for rotating a record medium rotates, and it seeks in the truck 
location where the head was also defined beforehand, and stands by in preparation for access from the outside. 
[0003] However, since it prepares for access which is not understood when it generates by such standby approach 
and the spindle motor is rotated, power will be consumed also in the meantime and it is not desirable from a viewpoint 
of power saving. 

[0004] So, in recent years, when there is no fixed time amount access request, a spindle motor is suspended and then 
an access request once occurs as performed by the portable personal computer etc. for the purpose of power saving, 
an approach which rotates a spindle motor anew is adopted. 

[0005] . , nAII „ 

[Problem(s) to be Solved by the Invention] By the way, generally, when suspending a spindle motor with a PAUSE 
command in a hard disk etc., it is only cutting off the supply voltage to a spindle motor, and the spindle motor is 
suspended. By this approach, since there is no power consumption by the spindle motor by the time a spindle motor 
stops completely, when suspending a spindle motor aimed at obtaining [ above ] power saving, it is suitable. However, 
by this approach, even after starting halt actuation of a spindle motor, while it is for a while, the spindle motor is 
turning according to inertia. 

[0006] It is not desirable that the record medium is rotating in the case of exchange of a record medium in storage 
with an exchangeable record medium, such as an optical disk unit which came to be used well on the other hand in 
recent years. Moreover, also in a record medium and storage with the exchangeable unit containing the mechanical 
component, such as disk array equipment which can exchange hard disk units, since a fatal failure may be done to a 
record medium or a head when vibration is added during rotation of a record medium, rotation of a record medium 
needs to stop in the case of exchange of units, such as a hard disk unit. In addition, the above thing is the same also 
about the time of migration of storage. Therefore, these equipments require making a spindle motor suspend rotation 
as promptly as possible, and using the brake mechanism by the plunger at a record medium or the time of exchange of 
a unit, and migration of a store. [ impressing the electrical potential difference of hard flow ] However, if it considers 
suspending a spindle motor aimed at obtaining [ above ] power saving using such a halt approach, conflict will arise. 
That is, power will be consumed for the halt actuation performed aimed at obtaining power saving. 
[0007] It is in this invention offering the storage which enabled it to hold down power consumption when it was made 
in view of this trouble, and the purpose was able to stop rotation of a record medium promptly in the cases, such as 
exchange of a record medium, and rotation of a record medium was stopped for power saving. 
[0008] 

[Means for Solving the Problem] The storage of this invention is equipped with the 2nd means for stopping which 
performs 2nd halt actuation which the 1st means for stopping which performs 1st halt actuation which stops rotation 
of a record medium promptly in the storage which performs at least informational record and reproductive one side, 
and the power consumption which a halt of rotation of a record medium takes are stopped [ 2nd ] using the rotating 
record medium, and stops rotation of a record medium. 

[0009] In this storage, when rotation of a record medium is promptly suspended when stopping rotation of a record 
medium by the 1st means for stopping, and stopping rotation of a record medium by the 2nd means for stopping, the 
power consumption which a halt of rotation of a record medium takes is stopped, and rotation of a record medium is 
suspended. 

[0010] J . u 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. Drawing 2 is the block diagram showing the configuration of the whole disk unit as a store 
concerning the gestalt of operation of the 1 st of this invention. The spindle motor 1 1 for this disk unit to rotate the 
disk 1 as a record medium, The spindle servo circuit 12 which controls this spindle motor 11, it arranges so that a disk 
1 may be countered having — data — a disk 1 — recording — moreover, the disk 1 — with the record and the 
reproducing head 13 for reproducing data clitteringly It has the tracking actuator 14 which makes this record and 
reproducing head 13 drive in the truck crossing direction, and the tracking servo circuit 15 which controls this tracking 
actuator 14. In addition, record and the reproducing head 13 are the magnetic heads when a disk 1 is a magnetic disk, 
and when a disk 1 is an optical disk, it is an optical head. 

[0011] The external interface 16 with which a disk unit performs I/O of data and a command among the exteriors, 
such as a host, further. It is an error correcting code (it is hereafter described as ECC.) to the interface controller 17 
which controls this external interface 16, and the data inputted from the exterior through this interface controller 17. 
The ECC encoder 18 to add and the record amplifier 19 which becomes irregular, amplifies the output data of this ECC 
encoder 18, and sends them to record and the reproducing head 13 so that it may be suitable for recording on a disk 
1, The playback amplifier 21 which amplifies and makes binary the data read from the disk 1 by record and the 
reproducing head 13, and restores to them, The ECC decoder 22 sent to an interface controller 17 after inputting the 



output data of this playback amplifier 21 and performing an error correction using ECC, While inputting the command 
given from the exterior through the interface controller 17, sending the command information 24 to the spindle servo 
circuit 12 according to the contents of this command and controlling the spindle servo circuit 12 It has Maine (central 
processing unit) CPU 23 which sends access information 25 to the tracking servo circuit 15, and controls the tracking 
servo circuit 15. In addition, Maine CPU 23 contains RAM (random access memory) used as ROM (read only memory) 
and working area which stored the program etc. . 
[0012] Drawing 1 is the block diagram showing the configuration of the spindle servo circuit 12 in the disk unit shown 
in drawing 2 . The rate detectors 31, such as a frequency generator which the spindle servo circuit 12 is attached in a 
spindle motor 11, detects the rotational speed of a spindle motor 1 1, and outputs the rate information 32, CPU33 
which inputs the command information 24 from Maine CPU 23 in drawing 2 , and outputs the criteria information 34 
and the closing loop signaling 35 t The comparator 36 which outputs the difference of the criteria information 34 from 
this CPU33, and the rate information 32 from the rate detector 31 as error information 37, The compensator 38 which 
performs phase compensation of a servo loop to the error information 37 from this comparator 36, and outputs the 
drive information 39, The drive information 39 from this compensator 38 was amplified, and it has the switch 42 
formed between the drive amplifier 40 which outputs the driving signal 41 for driving a spindle motor 11, and the 
output terminal of this drive amplifier 40 and the driving signal input terminal of a spindle motor 1 1. When the closing 
loop signaling 35 outputted from CPU33 is truth, a switch 42 serves as ON, connects the output terminal of the drive 
amplifier 40, and the driving signal input terminal of a spindle motor 11, when the closing loop signaling 35 is a false, 
serves as OFF and separates the output terminal of the drive amplifier 40, and the driving signal input terminal of a 
spindle motor 11. When the output terminal of the drive amplifier 40 and the driving signal input terminal of a spindle 
motor 11 are separated, each driving signal input terminal of a spindle motor 11 is not short-circuited. That is, to a 
spindle motor 11, braking by self-back EMF does not work at this time. In addition, CPU33 contains RAM used as ROM 
and working area which stored the program etc. 

[0013] Next actuation of the disk unit concerning the gestalt of this operation is explained. First, the actuation of the 
whole disk unit shown in drawing 2 is explained. A disk unit receives the command from the outside from an external 
interface 16. The received command is sent to Maine CPU 23 by the interface controller 17. Maine CPU 23 interprets 
the received command, and when it is a record command, it sends access information 25 to the tracking servo circuit 
15. The tracking servo circuit 15 controls the tracking actuator 14, and makes a recording start location seek record 
and the reproducing head 13 according to this access information 25. Then, it is sent to the ECC encoder 18, ECC is 
added here, and the data from the outside sent to an interface controller 17 from an external interface 16 are 
recorded on a disk 1 by record and the reproducing head 13 through the record amplifier 19. 

[0014] Maine CPU 23 sends access information 25 to the tracking servo circuit 15, when the interpreted command is 
a playback command. The tracking servo circuit 15 controls the tracking actuator 14, and makes a playback starting 
position seek record and the reproducing head 13 according to this access information 25. Then, through the playback 
amplifier 21, the error correction of the data read by record and the reproducing head 13 from the disk 1 is carried out 
by the ECC decoder 22, and they are outputted to an external interface 16 by the interface controller 17. 
[0015] Maine CPU 23 sends the command to the spindle servo circuit 12 as command information 24 as it is, when 
the interpreted command is a command about control of a spindle motor 11. Here, there are three kinds of commands 
among the commands about control of a spindle motor 11. Namely, the START command which starts a spindle motor 
11 and FAST which stops a spindle motor 11 at high speed The STOP command and LOWPOWER which stops a 
spindle motor 11 with a low power It is the STOP command. FAST The time of exchange of a disk 1 and migration of a 
disk unit etc. is given when there is the need of stopping a disk 1 at high speed, and the STOP command is 
LOWPOWER. The STOP command is given when there is no fixed time amount access, and stopping a spindle motor 
11 for power saving. The spindle servo circuit 12 performs processing which corresponds, respectively to these three 
kinds of commands so that it may explain in detail later. 

[0016] Next actuation of the spindle servo circuit 12 shown in drawing 1 is explained. A comparator 36 compares the 
rate information 32 acquired from the rate detector 31 attached in the spindle motor 11 in the spindle servo circuit 12 t 
and the criteria information 34 given from CPU33. The difference of both the information 32 and 34 is outputted as 
error information 37, and the servo system (servo loop) of carrying out phase compensation of this error information 
37 with a compensator 38, amplifying the acquired drive information 39 with the drive amplifier 40, and driving a 
spindle motor 11 with the acquired driving signal 41 is constituted. A spindle motor 11 rotates to a driving signal 41 at 
the rotational frequency which carried out proportionally [ abbreviation ]. 

[0017] In addition, the value of the rate information 32 when the spindle motor 11 is rotating at a convention rate is 
set to K here. That is, in the spindle servo circuit 12 shown in drawing 1 , when a value K is given as criteria 
information 34, servo system operates so that a spindle motor 11 may rotate at a convention rate. Moreover, in this 
spindle servo circuit 12, if a value 0 is given to the criteria information 34, servo system will operate so that a spindle 
motor 1 1 may stop. 

[0018] Next with reference to the flow chart of drawing 3 , actuation of CPU33 in the spindle servo circuit 12 shown 
in drawing 1 is explained. If a disk unit is started, first, CPU33 will set criteria information 34 to 0 (step S101), and will 
carry out closing loop signaling 35 truly as initial setting, (step S102), and will turn ON a switch 42. From the first, 
although the disk 1 should have stopped, even if a disk 1 rotates by a certain reason, rotation of a disk 1 is suspended 
by the above-mentioned initial setting according to servo system. 

[0019] Next CPU33 investigates the input of a command, and it waits for it until there is an input (step S103). When 
there is an input of a command (step S103;Y), CPU33 judges first whether the received command is the START 
command (step S104X When it is the START command, as for CPU33, (Y) performs starting processing of a spindle 
motor 11. CPU33 sets criteria information 34 to K (step S107), carries out closing loop signaling 35 truly (step S108), 
and, specifically, turns ON a switch 42. Thereby, servo system works and a spindle motor 11 rotates with a specified 
speed. After these processings are completed, CPU33 will be in return and the condition of waiting for the input of a 
command again to step S1 03. 

[0020] For CPU33, the command received when the received command was not the START command (step SI 04; W 
is FAST. It judges whether it is the STOP command (step S105). FAST When it is the STOP command, as for CPU33, 
(Y) performs high-speed halt processing of a spindle motor 11. CPU33 sets criteria information 34 to 0 (step S109), 
carries out closing loop signaling 35 truly (step S1 10), and, specifically, turns ON a switch 42. Thereby, servo system 
works and a spindle motor 11 stops. Although servo system can pass a reverse current to a spindle motor 1 1 in 
connection with this high-speed halt processing, a halt is performed at a high speed. After these processings are 



completed, CPU33 will be in return and the condition of waiting for the input of a command again to step S103. 
[0021] For CPU33, the received command is FAST. The command received when it was not the STOP command (step 
S105; N) is LOWPOWER. It judges whether it is the STOP command (step S106). When it is the LOWPOWERSTOP 
command, as for CPU33, (Y) performs power-saving halt processing of a spindle motor 11. CPU33 makes closing loop 
signaling 35 a false (step S111), and, specifically, turns OFF a switch 42. Thereby, although servo system is opened 
and a spindle motor 11 continues turning by inertia, it stops by friction soon. When a spindle motor 11 stops for power 
saving, it is not known when an activate request comes again. Therefore, if an activate request comes while a spindle 
motor 1 1 is continuing turning by inertia, the time amount which a reboot takes will be short, will end, and is 
convenient Moreover, since servo system is opened in connection with power-saving halt processing, a current is not 
passed to a spindle motor 11. Therefore, the power consumption accompanying a halt is small. After these processings 
are completed, CPU33 will be in return and the condition of waiting for the input of a command again to step S103. 
Moreover, the received command is LOWPOWER. Also when it is not the STOP command (step S106; N), CPU33 will 
be in return and the condition of waiting for the input of a command again to step S103. 

[0022] There are two purposes of the purpose of holding down power consumption, and the purpose of preparing for a 
disk 1, exchange of a disk unit, migration of a disk unit, etc. in a halt of rotation of a disk 1, and these enable it to 
perform two halt actuation from which a property differs with the command of dedication, respectively in the disk unit 
concerning the gestalt of this operation paying attention to being that from which a property differs, as explained 
above. That is, a spindle motor 1 1 can be stopped by the high speed or power saving by CPU33 controlling the criteria 
information 34 and the closing loop signaling 35 by the disk unit concerning the gestalt of this operation in the spindle 
servo circuit 12 shown in drawing 1 according to the inputted command. Therefore, a disk 1 can be stopped slowly, 
without consuming power for a halt, when rotation of a disk 1 can be promptly stopped when [, such as a disk 1 and 
the time of exchange of a disk unit, and migration of a disk unit, ] there is the need of stopping a disk 1 at high speed, 
and there is no fixed time amount access, and stopping a spindle motor 1 1 for power saving. 

[0023] Therefore, if the disk unit concerning the gestalt of this operation is applied to the portable optical disk unit 
which used the cell, the disk array equipment which can exchange hard disk units, it is especially useful. 
[0024] Drawing 4 is the block diagram showing the configuration of the spindle servo circuit in the disk unit concerning 
the gestalt of operation of the 2nd of this invention. The gestalt of this operation is the example which was made to 
perform high-speed halt processing using electromagnetic brake. The spindle servo circuit 12 in the gestalt of this 
operation is equipped with electromagnetic brake, and this electromagnetic brake has the brake friction pad 51 
arranged so that the spindle in a spindle motor 1 1 may be countered, and the plunger 52 which makes this brake 
friction pad 51 move. A plunger 52 is controlled by CPU33. After the plunger 52 has retreated, the brake friction pad 
51 is separated from the spindle, but if a plunger 52 projects, a brake friction pad 51 will contact a spindle and will 
require a brake to a spindle motor 11. 

[0025] For CPU33 in the spindle servo circuit 12, at the gestalt of this operation, the received command is FAST. In 
being the STOP command (step S105;Y in drawing 3 ), while making closing loop signaling 35 into a false and turning 
OFF a switch 42 instead of steps S109 and S1 10 in drawing 3 , a plunger 52 is made to project and brakes are applied 
to a spindle motor 11. Thereby, a spindle motor 1 1 stops at high speed. In addition, it changes the plunger 52 into the 
condition of having retreated, at the time of others. The configuration of others in the gestalt of this operation, 
actuation, and effectiveness are the same as the gestalt of the 1st operation. 

[0026] In addition, although the example of the disk unit which this invention is not limited to the gestalt of each 
above-mentioned implementation, for example, can perform informational record and reproductive both sides as a 
store with the gestalt of each above-mentioned implementation was given, this invention is applicable also to the 
store which performs only informational record and either of reproductive. 
[0027] 

[Effect of the Invention] The 1st means for stopping which performs 1st halt actuation which stops rotation of a 
record medium promptly according to the storage of this invention as explained above, Since it had the 2nd means for 
stopping which performs 2nd halt actuation which the power consumption which a halt of a record medium takes is 
stopped [ 2nd ], and stops rotation of a record medium In case rotation of a record medium can be promptly stopped 
in the cases, such as exchange of a record medium, and rotation of a record medium is stopped for power saving, the 
effectiveness that power consumption can be held down is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 1] It is the block diagram showing the configuration of the spindle servo circuit in the disk unit concerning 
the gestalt of operation of the 1 st of this invention. 

[Drawing 21 It is the block diagram showing the configuration of the whole disk unit concerning the gestalt of operation 
of the 1st of this invention. 



[Drawing 3 



[Drawing 4. 



It is the flow chart showing actuation of CPU in the spindle servo circuit shown in drawing 1 . 
It is the block diagram showing the configuration of the spindle servo circuit in the disk unit concerning 
the gestalt of operation of the 2nd of this invention. 
[Description of Notations] 

1 [ — Record and the reproducing head 23 / — Maine CPU, 16 / — An external interface, 17 / — An interface 
controller, 31 / — A rate detector, 33 / CPU, 36 / — A comparator, 38 / — A compensator, 40 / — Drive 
amplifier, 42 / — Switch ] — A disk, 11 — A spindle motor, 12 — A spindle servo circuit, 13 
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«^r^xt°> K;u-y— t:@£S 1 2t, ^-<x^ 1 ic^fS] 

fcf-fX^ 1 ^b^fe'r-^SII^-r-SfctfXDEIS ■ B 
4^^K1 3 <t. COSES ■ n±^v K 1 3?h77^ 

CO) h7^*>^79f aX-J 1 4^«»t5 h 

=>v*l'W~^n^ 5t*ffllS.T^4a &fc\ ten 
■ ^i^^v K1 3(±. T^X^ 1 ^aSvx-fX^^it^ 
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[0 0 1 1] x-fX^ght, Sir. tfXh^CD*VSfli: 

^i-X16t, Z<Dfl.g|K>$7x — X 1 6 

-Xn> hP-7 1 7S*LtW«tyAl]Jilfcf- 
*f^»LTKyiTjE»# (JUT. ECC^IH-To ) £tt 
WSECCX>=|~ #1 8 t. -COE C CX>n — y 

1 s^aax— ^x^ 1 fcES-rsofza-rs 

<fc5U:*IflL«iHLTES-«£^ K1 3IZS5ES 

SS47>?2 1 C<7)S£7>:/2 1 <0&*J^— £ 
£A*U ECC^ffl^TlSyiTjE^fT^fca, 

— X=]> hP-7 1 7 EC Cf^-y2 2 

CX. 37> Kifi«2 4£xtf> K^-*— tf lift 1 2ir 

2-teXlSffl2 5 £ h^ + V^-tf-tflSftl 5l:Sot 
h =? /KIsIB 1 5 JSiat^^'l'^CP U 

PU2 3I*. ?P^7A^tSiLfcROM (U~K- 
[0012] 11 ld\ E^ICiSLfcTV X^gBlrfclf 

4xt e > K;u-y— tfiafti 2<z>«ja*^-r^p^^Ei-e 
fc£ 0 x bf> K;u-y— tflslfti 2f±. xtf^K;^— * 

1 1 |zfl*y#lf £jh^ Xt°>K;U^-^1 1CD[HlfniSS 

*aajL. aai»a3 2*aj*-r4B»»*«««o* 

S^*§S3 1 t. H2(Cfclf^^-r>CPU2 3fr*<D 

X;U— ^fi-^3 5£tfi*-3-£CPU3 3 CtDCPU 
33^b a&pflt $K 3 4 <t iiS^t±i^ 3 1 ^ & CD&Jt tf 
$B3 2 £<Da£Ba«*&3 7 <t Lrtti^l1-^J±^S3 6 
t. Z<DJti£S3 6^&fl!>E£«»3 7|Z»LT-y— tf 

^-^a>fi«a«sffoT. e»««3 9£ma-f6t* 

lS38i:, ^(Dffl«S3 8^bCD|ga]tS«[3 9 £it>!>g 
Lx xt'vK^-Jl 1 £81)1-5 fcto<DEKifS-§- 4 
1 £tiJ*it"£SEiJ]7>^4 0<h. c<7)IEl)T>^4 0d) 
ttiMM^t^ti^ K^E-$ 1 1 (T^Mrtf^A^STcb: 

a)p B ifciait6*Lfcx-<^5 i 4 2 t^n^ri^o x-r^ 

^4 21*. CPU 3 3j^&fcB*S*l££Q — X)l>— Z?m 

^<txt:>K;u^-£ 1 iroKMfi^AaSB^SJStt 

zf4 ooaj^iST<txt°> F)v=e-$ 1 1 oiEijit^-A 

*a^i:/i<«yjlt**lfct*. Xt°> K7U^E-£ 1 1 <D 



xtf>K;u^-£i iicii, gBifijeBAi::*£*l 

m<mfrtZl*. fcfc\ CPU33ft :?P^A^£*& 
SftLf- ROM feck l>*r7— ^^X'JT'^&'SR AMf^ 

[0013] ^jscDwaBica-ST-fx^gaco 

0^i-X1 6cty. tt«j^e>G)ziT>K£Slt8l 
SltB^fc^vi/ Ktt. >^7i-X^> hP- 
7 1 7|CcfcoT^-f>CPU 2 3lZi^btlSo ^fVC 
PU23I1 aifftofc3-7VK£#IRU **i*<ES 

□ K-efcofc*$irii, h^^+^-y— tfiu»i 

5(17^izXt*$R2 5 5-i^^ 0 h^ + V^-tfSft 
1 5I*. CKDT^-feXWfi^ SfCfiEoT. h^*>^ 
7^j.x-$ 1 4j91iLT, Eft - K1 3 

£E«BB»tt»^>-$*l*4o *LvCrtfflM'>*:7x 
— X 1 6^t>-f X=3> hP — ^ 1 7|CiSib*i 

4v -CT?EccA<f*ip*ix, Efi7>^i 9$«r, 
E» ■ K1 si-^oTt^x^ 1 icEfi^ti 

So 

[0014] ^>f>CPU23ft »8«Lfc=lVl/KA< 

ftl 5C:7^-t?XtiME2 5£££ 0 h^>*>?t>— tf 
EB1 5fi. CC07^-izXtffK2 5lcftoT, h^'V^r 
>?TV?=l*—$ 1 4^^JffllL-C. Eli - K 
1 3£B£Batefi»lcv-££ii:4 0 »^^r. ES ■ H 

ki 3 (cjzoTT'i'x^ i cfcyis^ati^nfcT 1 - 

S47>^2 1J8t, ECCf=i-y22l:cfc 
oTKyiTjE*+L. -f>^7i-X3>hP-7l 7 I" 

[0015] >>f>CPU23fi, jBRLfcu^^ K*< 
Xt°>K^-^l 1 (7)*JSPlc||^Sa v> K-efcofc 
Xt°> tflslK 1 2lz. -t(D=iWK 

KW«2 4<t LTiSSo ::t\ xt° 
>K;u^E-^l 1 (Dmffl\^Mt&^^^ Kiel*. 3 as 
<0zi-7> K3&<*»4o ^"S*?*, xtf> K;i^— £ i 1 

eitSSTART37>Kt, Xt°> K7U^E— ^ 1 1 
^SiS-e»±*1i-4FAST STOPziTVKt. X 
evKJU^E—SM i*«ifi»l*r*»±*lJ:4LOWP 

OWER STOP37>K-efci 6 FAST STO 
P=IT>KI*. f^fX^ 1 (D&mm j t>T'C* / 7%W<D& 

BlB#^. T^f X^ 1 &-s&-t*&±$-&&&m<D&>&t£ 

LOWPOWER STOP37>Kl*. 

K^^E— ^ 1 1 ^^-Lt^-t+^ir^lr^^fjnSo Xt°> 
K7U"^-tf ESS 1 2f±. ^Trl¥L<|ji0^-ri)c*:5lC. C 

fT7 0 

[0 0 16] SI 1 l:^Lf:Xt°> KJH*— tf0K 



(4) 
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1 zom^-o^xmrntho xe>Kw- ^Eitti 
ai?§3 1 ^&»6*i4ajswa3 2^cpu 3 3^&# 

A6*i4S*1t«3 4i^ it^§§3 6lzJ;-3ritg£L 
T. ffitiHR3 2. 3 4<DS*SS««3 7i:Lrta* 
U Z(DSS1»*3 7 *««S 3 8 -caffla«L. 
tlfcB»1»*3 9*e»7>^4 0-eii«L. fc&ftfc 
E1I§4 1 lcJ:oTxe> F)\s=E— £ 1 1 

tfS <■*- *;u-^) £«j*lt^-& 0 xtf 
>K;u^E-2 1 1 1*. iE»rtl^4 1 iri8ifc0|Lfc[l]*KS 

[0 0 1 7] ZZVit. Xt°> KJU^E — £ 1 1 A< 

3KSiSa-eiHlfeLT^4t*<Daffi1*a3 2£7)lI^K<t 

[0 0 18] H3(Z)35*LBI*#!iaLr. mi Ic* 

LfcX t°> K;U*— ^@S&1 2Clj3It£>CPU3 3<Z)il 

fti:ootJSWt4. x^x^SBtfiBSiaFfifti:. c 
pu3 3(4. £f\ Sj^iS^tLr. £$tt«3 4£o 

Uf^S 10 1). ^n-X;u-^1t^- 
3 5£KKLT (X^*7^S 1 02) . X^7f 42$ 

j-y\zt&o it*. f^x^ 1 i4f?±LTi^i4-fr& 

[0 0 1 9] ^IC. CPU33I1 37V K<0A*£!fl 

K<0A*A<ftofcii^ (X^'V^S 1 0 3 ; Y) . CP 
U3 3(t §ltHofc=l7>K^STARTq7 
^K-efc4A^5A^**iJBf-r4 (Xf^S104) 0 S 
TARTa7>Ktft5*g ( Y ) 14. CPU33I4. 

xtf>K^-* 1 i^eusa^^trao m#Mf^i*. 

CPU 3 31*. S^tf$B3 4S KCL (X^v^S 1 0 
7) . 0 p-X;u-^I-^3 5 £Hl^LT (X^^S 

10 8) . X^f7f4 2£*>\Zt&o -tll^y. -y- 

xe>Kn^-*i 1 itmmmmx^ 
$E-r^ 0 ciibOffiaA^T-rst. cpu33iuf 

y^S 1 0 3|cj^y. Btf^vv K<7)A**ftottffi(c 

[0 0 2 0] CPU 3 314. fil+Bofc37>KA<ST 
ART37>K-Cli4l^ (Xt^V^S 1 0 4 ; N) 
I*. Sraof;37>K^FAST S T O P =1 V > K 
•eftS^5A^*IJBfr4 (Xf'^S10 5) o FAS 
T STOPziTl/ K"T*ft4ii^ (Y) 14. CPU33 

I*. xt°>K;u^-^i inm&^mmzrroo 

W(ri4. CPU33(t *3Mf$83 4£0|CL (Xt^ 



T/S 1 0 9) . ^P-X;U-^f-^3 S^miCLT (X 
f'^S1 10) , X^-j/f4 2 Jt>WSo -ttlr 

1 1 ic»«asa-r-ttfcy»*A^ f?±i*si 

glCff^ftSo C3KS<0fflgA<»7'f 4<t. CPU 3 3 
ttX^y^S 1 o 3irsy % StfziT^ K<DA*£f*0 

[0021] CPU33lt SltlXofc^^^ KA<F A 
ST S TOP37> KTMi&l^ifa Wf7^S 1 0 
5 ; N) I*. SltBofe37>KtfLOWPOWER 
S TO P=i^> KT'fc&^S^flirf 4 (X^v^S 
106) 0 LOWPOWERSTOP37>KtJ64a 
£ (Y) (4. C P U 3 3(4. Xt°> KJU^E — £ 1 1 CD* 
SafpJtfflS^fi^o Mfamat, CPU 3 3(4. 
-X;u-^l-§-3 5S(§CLT (Xf^S 1 11). 
X>f7f 4 2jt7f:t^o CtlfCcfcy. -9— tK^(4^" 

-^vizfty. xt D >K;u^-£i 1 (*«tt-eioiytti+ 
-¥>4<T*»rccfcyff±-r4o *s*(Dfc*(cxe 

1 1 A<«tt-eHyai+TL^5%(ciBll53R36<*H 

14. we»i=s-r*B*rp!iA<s<rsfft;cticfty, 

^irliftt^o fi£oT. ffitir#5**}H«li/h*i\, - 

*l&(Offia3&<JI7"f * <t. CPU3 3l*Xf7^S10 

3csy, K0)A*S!#ottffiicft« o * 

fc. Sltffiofc37>h*3!l ? LOWPOWER STOP 
□ K-CliftLMi^ (X^f^S 106;N) C 
P U 3 3(4X^'V^S 1 0 3CBy, K(0A 

[0 0 2 2] Ja±KWLfcJ:5^. **J£^ff^^|-^S 
■r-f X^ga-Cli. ^-<X^ 1 0)[ellE<D^±lc(4. 
««*WA4t^-5i«it. x^x^7 1 ^^^rx^zL- 
^hO)S»-\?>. T r ^X^^S^7)^l^]l|(3^1^S < ^:L^9S 
Mk<D* 2O0)Btt4<*y. -tbb!4. ItatDRfti* 

T. ttH0)*fi:4 2O(Dffjl:af^**fTl?#5cb5l3L 

(4. H1 lc^LfcXt°> K;u-y— tKIhIBi 2(rfcl^-^. 
CPU 3 3^. AAStLfcziTX/KfcJECr. S*1t$B 
34t^P- XVU— ^fB-^3 5&$mt£ZtT:\ X tf 

y h03^1tB#^. f-fX^gi^lBl^ f-fX^1 
X^ 1©@(E4#iJ:St!:Sct3b<-r?#. *fc. -SBH 
^ 1 1 ^^±^^^^#1^(4. #ihfl)fc«)|za*$}H« 
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[0 0 2 3] «tot, *Hffi(7)ff^^l3^^x><X^^g 
[0 0 2 4] H4li. *«mO)S2a>^ffi(D»ffil=«d 

^omM7l<-*lt. xtr>K;u^-£i 1 

rrfcMt*xe> h^Mcsiai-rSckaicEBSttfc^u— 

K5 1 CCD^b-+/^y K5 1 S-jtiiJ-fr-S 

pu3 3fc«fc-prWJW**i5«fc5f-*ori^„ ^ > 

v*5 2tfftfiLfc«fit*li?b-*/^^ K5 1 f£X t° 

:?L/— K5 1 lixtfv K^dSlSLT. xtf 

[0025] ^mmmm-vit. xt°> kju+>— tkhik 

1 2F*]<DCPU3 3(4. ilfflofe37>KA<FAST 
S 1 0 5 ; Y) \Zl£ % H3|Cfe[t4XT^^S 10 9, 

s i i o am*? y in. ^ u-X)i—ym^ 3 5 £<&ic l 
^fflSi*Txtf> Kn^— $ 1 1 ciftLT^u— 

it£;H3o teOt^fi. ^7>V^5 2l*S£lL 

fit. Biftfccfci;a*(iai©*llsa>»ffitH«-efeSo 
[0 0 2 6] *S^li±E*ltlfca>fl2JBf::lfiS* 



$*Ba>fl**jf*:*^ *&SJI*. ffi$RCDE££:i?±0> 
[0 0 2 7] 

[*w<z>as»] a±ttWLfc«fc5i^**wa)Ett«Bic 

cfctttf. a^l^E»«IEfta)lHie*ff±*t!:4*1(Dff 

*;H»BA*fflxTE»Jitt<DlHlte*»±*-t±-5a2(D 
f?±i!]flF^ftam2(7)^±^i§<t$<i^fc(7)r% Efttt 
<*a)S»*0iBirtta^(zE»Ji#o!)aesff±*ii- 

fe (t s x ■ t° > K;utf— tKHI »a>«dt -Jnvtm 

[0 2] *^BJ(7)mi (DUffia^ffilcfi^TM X<7gB 

[B3] 01 ic^Lfcxtf>K;u-y— ^inKicfcitsc 

[04] *^e«(7)m2^||Jte^^^lcS^T : >rx>7ga 
ic fc ft 5 x t° > K;u-y-— »<0«j* ? p H 

[»^a)S«] 

1 1 -Xt°> K^U^E— $U 1 2— Xtf> 

K;l/-y— tPIsI!». 1 3-ES- h\ 2 3-^-f 

>CPIU 1 6---^SP^>^^x— x. 17-0^ 
x— X=i> hP-7, 3 1 — iSS&tliS. 3 3 — CP 
IK 3 6-tttt*k 3 8 ■■■««». 4 0-ti7>^ 
4 2-X-f ^ 



[01 ] 



[04] 



12 



36 

37 



38 

_i 40 



ft » 



34 



24 



33 



CPU 



41 



35 
} 




t k 



31 




11 



12 



34 



24 

; 



CPU 



33 

} 35 



32 



38 42 

36 , > 40 > 

37 | |39[\c^ 41 I 



2 i: 



31 




11 



51 
52 



(6) 



ttmW- 1 0-5 5 5 9 5 



[H2] 



16 



-f v * 
7 i - X 
3 > t> n — v 



19 



ECC 



23 



M>CPU 



21 




12 



h v ? * > ?* 



24 


7, 








- # @ IS 






15 


25 


h 


^ y * v y 






- * @ » 



13 



T 4 

1 

L 



* e > k a 
* - * 



[113] 



c 



j 



S101 



i; f f ^ ^ o ii t i 



S102 




? p - X A- - 7° 

m % £ ft i: -r * 



S109 



S107 



SI 10 



£ D - X JV - 7" 
0 # £ ft (C f * 



S108 



£ p - X /U - 7* 

fi £ & k -r 5 



